The sea cucumber Apostichopus japonicus-an endangered species on the IUCN Red List-is economically and ecologically important echinoderm species. Here we describe a set of 21 amplified microsatellites for A. japonicus isolated through biotinylated probes for hybridization and a library screening method, which were used to genotype an artificially propagated stock of sea cucumber offspring from Lianyungang City of China. The observed and expected heterozygosity at the population level ranged from 0.2083 to 0.1000 and 0.6260 to 0.9304, respectively. The number of alleles varied between 6 and 19, and none of the loci deviated significantly from the Hardy-Weinberg equilibrium (P < 0.01). These data might be useful in future analyses of sea cucumber genetic diversity, determination of genetic relationships, and the conservation of genetic resources.
The sea cucumber Apostichopus japonicus, an endangered echinoderm species of the superfamily Stichopodidae, naturally distributes in the Northwest Pacific, including Japan, China (from the Liaoning coasts to Qianshan Island of Jiangsu), the Korean Peninsula, and Far Eastern Russia. As a rare seafood with high nutrition and health care function, sea cucumber farming is gaining popularity. However, except Japan, all of the Asian region countries lack conservation measures for the sea cucumber fisheries (Choo 2008) . Therefore, here we developed microsatellites for the future identification and conservation of sea cucumbers germplasm resources.
Microsatellite DNA loci are popular and powerful molecular markers in population genetics and systematic geography (Liu and Cordes 2004) . At present, the methods of developing microsatellites include the simple sequence repeat (SSR) method, enrichment library method, and transcriptome sequencing method. The use of magnetic beads is relatively well-established. However, the majority of reports of microsatellites involved the use of single biotinylated probes. In this study, we adopted the method by Dong et al. (2014) , using two biotinylated probes simultaneously to determine the efficacy of this method to screen microsatellites.
Using the phenol-chloroform method (Sambrook et al. 1989) , total DNA was extracted from the muscle of 50 sea cucumber samples obtained from an aquatic farm in Ganyu County, Lianyungang City. Total DNA was used to construct a partially enriched genomic library for GA-and CA-motif microsatellite sequences. Genomic DNA was digested with Tru1 (Fermentas, China). The fragments were ligated to an MseI adaptor pair (Oligo-MseI A: 5′-TAC TCA GGA CTC AT-3′, Oligo-MseI B: 5′-GAC GAT GAG TCC TGAG-3′). The adaptor-ligated products were used as templates for PCR amplification, and the PCR products were hybridized to biotinylated oligonucleotide probes (including microsatellite GA10 or CA10 motifs) attached to streptavidin-coated magnetic beads (Dynabeads M-280 Streptavidin, Invitrogen Dynal AS, Oslo, Norway). Following the second round of PCR, the re-amplified fragments were ligated into the pUCm-T vector (Shanghai Sangon, China) for cloning and sequencing. In total, 24 microsatellite primers were successfully designed using the Primer Premier Software (version 5.0). Twenty-one individual DNA samples were amplified by PCR for screening these primers. For amplification, each PCR mix contained 12.5 µl of 2 × EasyTaq PCR SuperMix (TransGen Biotech, Beijing, China), 2 µl of DNA template, 1 µM of forward and reverse primers, and molecular biology grade water (TransGen Biotech) was added to make a total volume of 25 µl. The PCR reactions were conducted with the following cycling parameters: initial denaturation at 95 °C for 4 min; followed by 35 cycles of 95 °C for 30 s, 56-60 °C for 30 s, and 72 °C for 60 s; and then 72 °C for 7 min for elongation and 4 °C for storage. The PCR products were electrophoresed on a 8% polyacrylamide gel for genotyping (Sambrook et al. 1989 ). The PAGE products were visualized by silver nitrate staining following the procedure of Gustavo and Gresshoff (1994) . Among the 24 primer pairs, 21 polymorphic microsatellite markers were screened successfully in the sea cucumber samples (Table 1 ). The microsatellite data were analyzed by POPGENE (version 3.2; Raymond and Rousset 1995), indicating that the number of alleles ranged from 6 to 19, and the observed and expected heterozygosity at the population level varied from 0.0333 to 0.9130 and 0.6260 to 0.9304, respectively. None of the loci deviated significantly from Hardy-Weinberg equilibrium (P < 0.01). These 21 novel and informative microsatellite markers will be useful in future for studies focused on the population genetics and conservation of sea cucumbers.
